The costs and economic benefits of providing routine prenatal diagnosis of Down's syndrome with termination of affected pregnancies in older pregnant women in the west of Scotland were examined. The potential economic benefits would be greater than the costs for women aged 40 and over, probably about equal to costs for those aged 35 and over, but less than costs ifthe service were extended to women under 35.
Introduction
Down's syndrome accounts for between a quarter and a third of all moderate and severe mental handicap (intelligence quotient (IQ) < 55) in children of school age.1 Its birth prevalence is currently being slightly reduced by providing prenatal diagnosis and selective abortion to older pregnant women on request. To make a major impact on the problem, however, would require mass prenatal diagnostic programmes directed, in the first instance, towards all older pregnant women-that is, those at higher risk. We consider here the relation between the likely costs and economic benefits of establishing such a programme in the west of Scotland. In evaluating the economic benefits resulting from terminating pregnancies affected with Down's syndrome we considered two situations, one in which women do not become pregnant again after termination (no replacement), and the other in which termination is followed by a further pregnancy (replacement). The outcome of replacement pregnancies is assumed to be normal. Since a programme testing for Down's syndrome could also diagnose fetal myelocele, the costs and economic benefits of this are also taken into account.
Method
For the population living in the area covered by the six west of Scotland health boards and served by the Genetic Advisory Centre in Glasgow, we estimated for 1975-94 for Down's syndrome: (a) the number of births by five-year maternal age groups; (b) the survival rates and degree of handicap of survivors; (c) the costs to society of caring for survivors; (d) the characteristics, including number of affected births prevented, of a prenatal diagnostic programme; and (e) the costs of running such a programme.
The savings in resources made by preventing affected births, in both replacement and no replacement circumstances, were calculated. The costs and economic benefits of testing all specimens for fetal myelocele were also considered.
All costs were standardised to a value for July 1974, using the Retail Price Index,3 and future costs were discounted at 10%, the rate currently used by the UK Treasury, to obtain the net present values. The The economic benefit of preventing the birth of handicapped people is the cost to the community of their care. In the case of an abortion followed by a successful normal pregnancy (replacement) this is the difference between the cost of caring for a handicapped person and that of caring for an average person. When there is no further pregnancy (no replacement) the cost is the total cost of caring for a handicapped person. In estimating these costs the use of resources by a nominal cohort of 100 people live-born with Down's syndrome was assessed. An estimate of the costs that would be incurred in the replacement situation is illustrated for representative years in table III. The derivation of these costs is indicated below; more detailed consideration is available elsewhere.'1 Permanent care-We estimated the percentages of survivors in permanent care using projected Down's syndrome survival rates and the results of a recent west of Scotland survey. 12 We considered that about a quarter of patients would be in permanent care by the age of 15, half by the age of 25, about three-quarters by the age of 35, and all by the age of 45. The additional cost of permanent care over residence at home is higher for children than for adults: the childhood costs include those of education. For a birth cohort of 100 the costs of permanent care were calculated to lie in the range £3000-£16 000 a year (replacement and no replacement).
Education-In general children with Down's syndrome with IQs over 50 (200'o) attend special schools, while the remainder attend BRITISH MEDICAL JOURNAL 27 MARCH 1976 junior occupational or day care centres. '3 14 For those continuing to live at home special education was estimated to cost £100-L400 more per child per year than normal schooling-£10 000-,C25 000 more per year for a birth cohort of 100 (replacement and no replacement). Lost maternal income-As their children get older an increasing proportion of women go out to work, but many of those with handicapped children stay at home to look after them. We assumed that labour force participation among mothers of children with Down's syndrome would be half that of average mothers with children of the same age. Hence, using published wage and employment data,'5 we estimated that for a birth cohort of 100 six mothers would forgo total potential earnings of over £6000 a year when their children were young, and 11 to 15 mothers would forgo around£14 000 a year later on (replacement and no replacement).
Additional costs-Since no useful data are available on the additional services required to cope with the greater physical morbidity of those with Down's syndrome, we omitted the possible costs of such services from our calculations. The inability of most people with Down's syndrome to work, however, imposes a considerable economic burden on society. We assumed that only those with IQs over 50 could work, and then only with half the productivity of an average person. Using average lifetime earnings and consumption data,'5 16 we calculated that in the replacement situation for a birth cohort of 100 this would impose costs rising from about £45 000 a year at age 16 to a maximum of about £110 000 a year at age 25.
Total costs-Estimates of total annual costs in each age group were obtained by adding the estimates under each heading for each year. In the replacement situation and for a birth cohort of 100 they were calculated to increase from under £5000 a year in infancy to over £120 000 a year in middle life. A discount rate of 10% was applied to each year's total, and the discounted individual year totals added together to give the net present value of caring for a birth cohort of 100 people live-born with Down's syndrome. In the replacement situation this was £415 000-that is, £4150 per person, and for no replacement £10 620 per person. The lifetime consumption data available for calculation were not entirely appropriate to no replacement circumstances, however, and they probably exaggerated the net present value of costs.
Myelocele-The figure of£3940, estimated as the economic benefit from preventing the birth of an infant with myelocele,17 was used to calculate the economic benefits of preventing such births in the course of a Down's syndrome programme.
PRENATAL DIAGNOSTIC PROGRAMME
We calculated the costs of a programme to examine 550 women aged 40 and over each year; these women were estimated to be at risk of having 91 live-born infants with Down's syndrome. We assumed that 900,' (495) of the women would attend antenatal clinic at the appropriate time for diagnosis (14th-18th week of gestation), that this would not entail extra antenatal clinic visits, that the chracteristics of attenders and non-attenders would be the same, and that, after genetic counselling, all attenders would accept amniocentesis (done on condition that affected pregnancies diagnosed would be terminated). All would receive ultrasonographic examination and amniocentesis. 
TOTAL BENEFITS AND COSTS
The programme described, costing £311 855, would prevent the births of 8-1 children with Down's syndrome each year and 1-0 with myelocele, and thus in the replacement situation produce an annual economic benefit of (8-1 x £4150) + (1.0 x £3940) = £37 555. A discount rate was applied to this sum for each of the 20 years of the programme and the discounted individual year totals added together 755 to give a net present value for the total economic benefits of the programme, amounting to £351 699. The corresponding value of economic benefits from preventing Down's syndrome alone in the no replacement situation would be £805 587. In each case therefore the value of economic benefits would exceed that of costs.
Programme for women aged 35 and over-Corresponding calculations were made, and the findings were: costs, £1 193 312; economic benefits, £752 579 (replacement situation) and £1 496 358 (no replacement situation).
Discussion
Economic benefits were divided by costs to give benefit:cost ratios. For women aged 40 and over these were: 1-13 (replacement) and 2-58 (no replacement). If, after genetic counselling, only half accepted amniocentesis and possible termination the benefit:cost ratios would be reduced by 250/o (to 0-84 in the replacement situation, for example). But the no replacement situation would probably apply to almost all women of this age, so the overall benefit :cost ratio would considerably exceed unity, even were participation reduced so considerably and even after allowing for the probable exaggeration of the no replacement ratio caused by the inappropraite nature of the available lifetime consumption data. This suggests that there would be net economic benefits from providing a prenatal diagnostic programme for this age group. This view is reinforced by new evidence from several centres, including Glasgow, that the birth prevalence of Down's syndrome among women over 40 may be up to twice that reported by Lindsjo. 18 For the complete over-35 age group the benefit:cost ratios were: 0-63 (replacement) and 1-25 (no replacement). If after genetic counselling only half accepted amniocentesis and possible termination the benefit:cost ratios would again be reduced by about 25% (to 0-48 in the replacement situation, for example). But were this 50% participation confined to those under 40, perhaps as a result of their acting on self-recognition of their low risk of fetal abnormality, the benefit :cost ratios would be slightly higher than 0-63 and 1-25. The availability and inclusion of such resource use data as those relating to morbidity from physical illness or to social services would probably also raise the benefit: cost ratios; incorporation of better lifetime consumption data in the no replacement situation, however, would probably have the opposite effect. Furthermore, although no replacement could be expected to apply to most of the age group, the bias in its favour would presumably be less pronounced than among the over 40s. With all these factors taken into account, the costs of a prenatal diagnostic programme for the complete over-35 age group would probably be about equal to the net economic benefits, so that, on economic grounds, this programme too could probably be justified. Its development might follow initial provision to the over 40s, from which the collection of appropriate epidemiological and resource use data would provide for more accurate economic calculation for the younger age group.
It has been suggested that it would be economically justifiable to extend prenatal diagnosis of Down's syndrome to women under 35.1 9 The data and calculations presented here make this seem unlikely. Such a decision would therefore have to rest on other considerations of the priorities for health expenditure. In any case the view that amniocentesis should be offered to women whose risk of diagnosable severe fetal abnormality is remote19 needs critical re-examination.
Our conclusions rest on the assumption that those responsible for health planning embrace the cost-benefit analysis approach -perceiving their responsibilities beyond the narrow framework of health services accountability, and accepting a long-term economic perspective. The findings also re-emphasise that society's response to the problem of Down's syndrome cannot rest solely on consideration of economic costs and benefits. If Down's syndrome is socially unacceptable provision of a programme to reduce its birth prevalence by scarcely a third would be an inadequate response. Conversely, failure to implement a programme for all maternal age groups would imply that there were other, perhaps more appropriate, responses to the problem of Down's syndrome. Since this would call into question any programme directed at identification and termination of affected pregnancies, it would be logical to resolve this dilemma before any programme was started.
The wheezing child is a common clinical problem. Asthma is by far the commonest cause of wheezing, but other conditions must be considered, especially in the young child. These include respiratory tract infection, expecially viral bronchiolitis, inhalation of a foreign body, cystic fibrosis, primary tuberculosis, and congenital anomalies. Clinical and radiological examination will usually identify these conditions.
The role of infection in wheezing in the young child is not clear. Acute bronchitis with airways obstruction may produce a wheeze with associated respiratory distress, fever, leucocytosis, and general malaise. If these attacks recur terms such as "wheezy bronchitis," "asthmatic bronchitis," and "pseudoasthma" are applied. Antibiotics are often prescribed but with doubtful benefit. Viral infection may be responsible for some attacks, but several studies have shown that viruses can be isolated from only about a third of patients and their role in the pathogenesis is uncertain. Williams and McNicoll made a valuable contribution to our understanding of this group of young wheezing children who have apparent preceding infection. After a prospective long-term epidemiological study they concluded that they could not separate recurrent "wheezy bronchitis" from asthma. Their evidence suggests that both conditions exhibit a common basic asthmatic disorder, but the Department of Paediatrics and Child Health, University of Leeds, Leeds LS14 3ET J K SARSFIELD, MD, MRcP, lecturer in paediatrics spectrum of severity varies greatly from a few mild early attacks that abate to established severe asthma persisting into adult life.
Asthma
In the absence of any widely accepted definition of asthma it seems reasonable to consider it, simply, as a constitutional disorder characterised by hyper-reactivity of the airways. Various factors may provoke this reactive state and lead to paroxysmal attacks of airways obstruction producing respiratory distress and wheezing. The basic constitutional disorder is probably biochemical and almost certainly has a genetic basis, but the precise mode of inheritance is unknown. This familial tendency, however, may help the doctor towards an earlier diagnosis and hence more appropriate management.
An understanding of the known basic mechanisms concerned in the cause of asthma is essential to proper assessment and management.
Allergy
Most asthmatic children have demonstrable allergies. The incidence of hay fever, eczema, and urticaria is much higher in these children and their families than in non-asthmatics. The fact that an acute attack of asthma may be a manifestation of an immunological hypersensitivity reaction to an external provoking antigen (allergen) has been recognised for many years. Recent advances have established that antibodies belonging to a newly recognised immunoglobulin class, IgE, are concerned. These antibodies are firmly attached to mast cells in the bronchial mucosa, and on exposure to an offending allergen the antibodyantigen reaction causes the release of vasoactive amines from
